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Diagnostic problems of leptomeningeal
lymphoma
A report of 3 cases
J. GARDINER, A. S. DE GRAAF, R. H. HEWLETT
Fig. 1. Case 1 - postmortem CSF cytology. The field is packed
with cells some of which are Iymphocytes, but the majority have
large, irregular nuclei and rather open chromatin (x 400).
Case reports
Case 1
A 74-year-{)ld woman had developed, 4 months before admission
and over a period of I month, severe biting pain in both gluteal
muscles with radiation to the calves. Progressive paraplegia with
urinary and faecal incontinence led to her hospiralisarion. No
lymphadenopathy or splenomegaly was noted ar any srage.
The resulrs of routine investigations, including erythrocyre
sedimemarion rare, full blood count, electrolyte measurement,
liver function tests, and prorein electrophoresis and collagen
screening, were normal; the lacric dehydrogenase level was mildly
elevated, with electromyographic and muscle biopsy findings
suggestive of a neuropathic process. Lumbar puncture was
unsuccessful, and a cisrernal myelogram demonstrated a total
obstruction at L2-3. Computed tomography (CT) of the brain was
normal.
During her stay in hospital, the patient developed inappropriate
antidiuretic hormone secretion, hemifacial weakness and bilateral
lOth cranial nerve palsies. Emotional lability progressed to con-
fusion, coma and death I month after admission.
At autopsy, a histiocytic lymphoma was found arising in the left
iliac fossa with dissemination to the spinal subarachnoid space,
cauda equina, cord parenchyma and nerve roots (including the
supra-{)ptic nucleus of the hypothalamus). Postmortem cerebro-
spinal fluid (CSF) cytological examination showed large numbers
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Three cases are presented in which occult Iympho-
reticular malignant tumour spread to tlie spinal and
cranial subaracnnoid spaces inducing a problematic
neurological illness characterised by poorly localised
neuralgic pain, slowly progressive paresis and, in 2
patients, papilloedema with computed tomographic
evidence of ventricular dilatation. Despite intensive
investigations, diagnosis was only achieved at
autopsy. A progressive disturbance of spinal and
cranial nerve function should direct the attention of
the clinician to the possibility of diffuse meningeal
involvement by a malignant or inflammatory process.
Robbins and Cotran l describe lymphomas as 'rare and
unwelcome visitors' to the central nervous system (CNS),
while Henry et al. 2 are more specific in attributing less than
I%of all malignant lymphomas to a primary site in the CNS.
Secondary malignant lymphomas of the CNS are also
uncommon, a fact borne out in two studies by Henneman et
al. 3 in which only 3 out of 29 neoplasms in a low-malignancy
group and 3 out of 29 neoplasms in a high-malignancy group
had metastases to the CNS. By the time there is metastatic
spread to the CNS, there are signs of advanced disease, i.e.
constitutional symptoms and evidence of extranodal spread.4
Although primary CNS malignant lymphomas tend to remain
confined to the parenchyma, intrusion into the subarachnoid
space by secondary lymphomas is minimised by the barrier
that the subarachnoid membrane offers to contiguous spread;
a precept convincingly supported by Marshall et al. 5 in studies
on Hodgkin's lymphoma.
It is apparent that diffuse spread to the subarachnoid space
is an uncommon form of CNS invasion by malignant
lymphoma, which gives rise to a clinical picture of chronic
meningitis indistinguishable from meningeal carcinomatosis.6
Three such cases that proved to be diagnostic problems until
autopsy are reported.
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Case 2
A 19-year-old man presented after 4 weeks of progressive
weakness and paraesthesia in the left lower limb, anosmia, head-
ache, poor memory and audiovisual hallucinations. Examination
revealed lower motor neuron weakness of the facial muscles
bilarerally, abductors of the left shoulder and all muscles of the
left lower limb (grade 4/5). Segmental sensory loss (L5-S I) was
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noted in the left leg. There was no lymphadenopathy or spleno-
megaly.
The results of routine laboratory investigations and of bone
marrow aspirate biopsy were normal. Lumbar puncrure showed a
total protein level of 0,8 g/l, globulin +, IgG index 0,50, (normal
< 0,58), lymphocytes 10 and polymorphs O. Cytocentrifugation
did not demonstrate malignant cells. CT showed slight ventricular
dilatation; myelography was not attempted.
During a protracted hospital stay of more than 3 months,
weakness and sensory changes in the left lower limb progressed
and hallucinations became more frequent. An episode of gastric
bleeding prompted gastroscopy, which showed a malignant-looking
ulcer, which the histologist was unable to confirm. The patient
responded clinically to antacids and H2-antagonists. At the time of
death from bronchopneumonia he weighed 31 kg (61 kg on
admission) and papilloedema was apparent in the left eye.
Autopsy revealed a gastric lymphoma with local adenopathy and
diffuse infiltration of the meninges and the cranial and spinal
nerves, and superficial parenchyma of cord and brain (Fig. 2).
Fig. 2. Case 2 - subarachnoid space and superficial parenchymal
invasion by lymphoma cells. Note perivascular spread (arrows)
(x 250).
Case 3
A 16-year-old boy was completely well until the onset of
inte~scapular backache, headache and diplopia 2 weeks before
admission. Physical examination revealed mild neck stiffness, left
papilloedema, left abducens paresis·and grade 4/5 paraparesis of a
lower motor neuron pattern. No lymph node enlargement or
splenomegaly was noted.
The results of routine laboratory tests were normal and lumbar
puncture revealed a CSF protein level of 2,08 g/l, globulin 2+,
IgG index 3,54, glucose level 3,3 mmol/l (blood glucose 6,4
mmol/l), 5 lymphocytes, and no polymorphs. Ziehl-Neelsen and
Gram staining and the Treponema pallidum haemagglutination test
were negative. The visual evoked responses indicated bilateral
delay (PI 135 ms on the right, PI 165 ms on the left).
Ventricular dilatation, with increased enhancement in the pineal-
ambient cistern region, was noted on CT, and the possibilities of
granuloma or vascular malformation were suggested (Fig. 3, left).
Radiographs of the spinal column showed a slight thoracic
scoliosis but were otherwise normal, as was the marrow biopsy,
while two attempts at myelography were unsuccessful.
In hospital, a sensory level developed at T5-6, the right lower
limb weakness became worse, and proprioceptive function
decreased in both legs. Two weeks after admission he developed
. rhinorrhoea and papilloedema on the right. Repeat CT showed
soft-tissue densities in the left ethmoidal sinus.
The results of a second lumbar puncrure were: total protein
level 24,2 g/l, globulin 3+, glucose 2,1 mmol/l (blood glucose 5,5
mmol/l), 125 lymphocytes, no polymorphs.
The patient died 3 weeks after admission, following a sudden
deterioration in his level of consciousness.
At autopsy, a lymphoma involving the leptomeninges diffusely
Fig. 3. Case 3 - (left) enhancing lesion of the pineal-superior
vermis region; the ventricles are mildly dilated; (right) isodense
tissue in ethmoid sinus region (arrow) and fullness of posterior
fossa structures (right).
Fig. 4. Case 3 - thoracic cord and nerve roots embedded in
tumor, with nodules on the cauda equina.
but most severely over the cerebellum and spinal cord was found;
it was.apparently primary to the CNS, possibly originating in the
spinal cord (Fig. 4).
Discussion
The principal manifestations of headache, backache, radicular
pain, cranial nerve palsies and dementia described by Adams
and Victor7 in carcinomatous meningitis were present in our
cases, and it would have been clinically impossible to distinguish
between carcinomatous and lymphomatous meningitis. Sub-
acute and progressive spinal and cranial nerve involvement
was the most prominent feature in our cases, a point obscured
by the degree of pain and weakness of the lower limbs
experienced by the first patient. Severe neck stiffness, fever,
photophobia, nausea and vomiting so characteristic of acute
·infective meningitis were uniformly absent, requiring the ex-
clusion of chronic infective meningitides such as tuberculosis,
meningovascular syphilis and cryptococcosis.6 Similar symp-
toms- may result from cysticercosis of the leptomeninges8 .and
(exceptionally) of the cauda equina.9 The neurological compli-
cations of vasculitis,IO sarcoidosis II and systemic lupus
erythematosus12 may involve both the central and peripheral
nervous systems, but were confidently excluded by clinical,
radiological and laboratory examinations. Lymphocytic
meningoradiculitis (Bannwarth's syndrome)13 was thought to
be an unlikely diagnosis because of the absence of both an
antecedent tick bite and an erythematous skin rash.
Although the brain and spinal cord have no lymphatic
drainage, primary lymphomas, i.e. histiocytic sarcoma or
reticulum cell sarcoma, may arise from microglia and this in
fact was the pathological diagnosis in case 3. Contiguous
spread from extnmeural organs is facilitated by the extradural
space and its venous plexus: in cases 1 and 2, with primaries in
the iliac lymph nodes and stomach respectively, spread probably
occurred in this manner.
Only in patient 3 did CT direct our attention to lepto-
meningeal disease, and even then its full significance was only
appreciated retrospectively. The pontine cistern could not be
visualised and the brainstem and cerebellum gave an impression
of fullness within the posterior fossa while the contrast scan
showed enhancement of the pineal gland region and the
superior surface of the cerebellum (Fig. 3, right).
Both these features were consistent with the find~ngs of
Jaeckle et al.,14 who also emphasised the value of serial CT
and reported the occasional findings of enhancing nodules and
periventricular oedema. Most authors l4- 16 acknowledge the
limitations of CT in leptomeningeal malignant disease, in that
a normal scan does not rule out the diagnosis, nor can the
positive findings of enhancement be distinguished from
inflammatory exudates. Our own radiologist reported a polypoid
structure in the left ethmoid sinus which was related to the
nasal CSF leak and was thought to be tumour (arrow, Fig. 3,
tight).
The difficulties experienced in performing the lumbar punc-
tures for CSF examination and myelography were in keeping
with a process of subarachnoid space obliteration, rather than
with poor technique. Mter failed lumbar approaches in patient
1, successful cisternal myelography demonstrated a total
obstruction at L2-3, but the omission of a simultaneous CSF
sample for laboratory analysis was unfortunate. In case 2 a
decision against myelography was based on the predominance
of suprasegmental signs and symptoms together with minimally
raised CSF protein levels and lymphocyte counts. Fishman l7
makes the point that up to a quarter of patients will have
normal CSF protein concentrations from the first puncture.
The explanation offered for the subsequent rise in protein
concentration commonly noted with malignant involvement of
the CNS is that it results from increased capillary endothelial
cell permeability. The frequent association of high protein
levels in patients with cord tumour reflects a subarachnoid
block in addition to a local increase in vessel permeability.
This situation was suspected in patient 3 because of high CSF
protein levels and severe interscapular pain. Not unexpectedly,
lumbar myelography failed in this case.
Since elevated CSF protein levels are a feature of tumours
confined to the parenchyma as well as of diffuse leptomeningeal
spread, the CSF glucose value may be helpful in distinguishing
between these two conditions: the presence of a low CSF
glucose level is reliable evidence of extensive meningeal
involvement (hypoglycorrhachia), and increased glucose utilisa-
tion is supported by increased lactate levels. 11 A lumbar
puncture performed on patient 3 before admission to Tygerberg
Hospital showed a CSF glucose level of 0,82 mmol/l (blood
glucose 6,6 mmol/l). Repeat lumbar punctures, however, failed
to confirm this discrepancy. Lymphocytes dominated CSF cell
counts and ranged from 5 to 125/mm3 • Routine CSF
investigations are performed by technical staff who are trained
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to distinguish normal cell types only, so that if malignant
disease is suspected the services of a cytologist are required,
who in turn needs both a fresh and large sample of CSF. A
single lumbar puncture yields less than 50% success in
carcinomatous meningitis,n and serial taps of up to 6 or more
may be needed for diagnosis. The cytologist may use either
cytocentrifugation or filtration ·to concentrate the cells, the
latter method being less liable to damage to cell morphology.
Our failure to make diagnoses from the CSF is a direct result
of incorrect use of a cytological method. The use of diagnostic
cytology in such cases should not be underestimated, Balhuizen
er al. 18 having found it positive in 29 out of 39 patients with
leptomeningeal carcinomatosis, which reflects a 75% success
rate! Because CSF cytology and bone marrow aspirates were
either negative or not done in our patients, we are unable to
contribute to the correlation made by Bunn et al. 19 that
patients with bone marrow involvement are at high risk for the
development of leptomeningeal lymphoma.
In conclusion, we feel that the justification for this case
~tudy lies in emphasising the clinicopathological concept of
diffuse, axial or 'top-to-bottom' spread of leptomeningeal
malignancy, and the diagnostic importance of serial CSF
cytology.
We are grateful to Mrs A. Allen for secretarial help.
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